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(54) Controlling asymmetric dynamic radio bearers in mobile packet data communications 
system 



(57) The method and apparatus for controlling- 1 
asymmetric dynamic radio bearers in a mobile packet 
data communications system involves use of the rado 
bearers for the specified data rate corresponcfing to the 
data rate according to the radio packet data service to-^ 
activate a predetermined numk)er of radk> bearers only, 
according to the amount of transmit data and vary the 
data rate, theretyy making rt possble to effk^entty use 
ihe_ ^k) resources and prevent excessive power co n-. 
sumption and signal interference. The method for con--\b 
Soiling asymnretric dynamic radio bearers in a mol>ile 
packet data commimicatfons system includes the steps 
of: (a) establishing a plurality of racfio bearers having a 
predetermined data rate; (b) examining the amount of 
data stored in a transmit txjffer during transmissfon of 
nfK3bile packet data; and (c) transmitting the mobile 
packet data with the number of the radk> bearers 
increased or decreased according to the anrxxjrrt of 
data. 



nG.4 




Prtmod by XercK (UK) Business Servtces 



EP0981 229A2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] TTie present invention generally relates to a 
mobile packet data confununications system and. more 
particularly, to a method and apparatus for controlling 
asymmetric dynamic radio bearers in a mobile packet 
data communications system. 

Discussion of Related Art 

[0002] There have been devek)ped arxi provided var- 
ious services concerning data such as text, audio and 
video data in the recent new radio communications sys- 
tem, for example, PCS and IMT-2000. etc. Further, the 
system provides the data service at a fixed data rate in 
a bi-directional way. 

[0003] The data rate is controlled by an MAC (Medium 
Access Control) provided in the individual apparatus. 
[0004] Hereinafter, reference will be made in connec- 
tion with the accompanying drawings as to a description 
of a vnctoWe packet data communications system in 
accadance with prior art. 

[0005] FIG. 1 is an illustrative diagram of a related art 
mobile packet data communicatk)ns system, which 
includes a mbbWe station 1 requesting a radio data serv- 
ice and a network2 providing the radb data service to 
tfie mobile station 1. 

[0006] The mobile station 1 includes an MAC la for 
controlling transmit data according to the data rate cor- 
responding to the requested racfio data service and 
transmitting them through a transmit buffer 1b. 
[0007] The network 2 includes an MAC 2a for examin- 
ing the data rate corresponding to tfie radio data service 
requested by the mobile station 1 and a transmit buffer 
2b through whk:h the radio data service is transmitted to 
the mobile station at the data rata 
[0008] fstew, a detailed description will be made as to 
the operation of the related art mobile packet data com- 
munications system as cor^structed above. 
[0009] Rrst. when the MAC la of the mobile station 1 
requests the network 2 to provide a specified data serv- 
ice, the MAC 2a of the network 2 examines a f b(ed data 
rate corresponding to the data service. 
[0010] Upon examining the fixed data rate, the n^- 
work 2 informs the mobile station 1 of the data rate to 
make a condition for the data service and provkiingthe 
data service for the mobile station 1 with radio bearers 
for the data rata 

[0011] The radio bearers for the fixed data rate are 
controlled respectively by the MACs la and 2a to pro- 
vide a symmetric data service comnruinicated between 
the mobile station 1 and the network 2. 
[0012] In such a related art mobile packet data com- 
munications system, the packet data are transnrwtled by 



using all the radio bearers at a fixed data rate since the 
data rate con^esporxJing to the data service communi- 
cated between the mobile station and the network is 
fixed, thereby causing problems such as inefficient util- 
5 ity of the rado resources, excessive power consumption 
arxf signal (nterfererK;a 

SUMMARY OF THE INVENTION 

10 [poi 3] AccorcSngly. it is an object of the present inven- 
tion to provide a method and apparatus for controlDng 
asymmetric dynamic radio bearers in a mobile packet 
data communications system in which the data rate can 
be varied by activating only a part of tiie radio bearers 

75 for a predetennined data rate according to the amount 
of data to be transmitted in a specified wdbile data serv- 
ice. 

[0014] To achieve the first object of ttie present inven- 
tion, there is provided a method for controlling asym- 

£0— metric dynamic radb bearers in a mobile packet data 
communications system including the steps of: (a) 
establishing a plurality of radio t>earers having a prede- 

"Z^termined data rate; (b ) examining the amount of data 
stored in a transmit buffer during transmission of vndbWe 

25 packet data : and (c) tra nsmitti ng t he mobile packet data 
witfi the number ofTfjiTTSicrbearers increased or 
decreased aocordina .toJh e amount of data. " 
[0015] In the step (c). the amount of data stored in the 
transmit buffer is compared with first and second thresh- 

30-^oWs THlow ^ "nHHiGH. ^nd the number of the radio 
t)earefs is decreased by one when the amount of data is 
k3wer than tfie first tfireshoM THlqw an d increased by 
one when the amount of data is higher than the,seGQ nd~ 
thr ^hoBTTHni GH. Arxi. the number of the radio bearers 

35 isnol changed when the anrx)unt of data stored in the 
transnut buffer is kept between the first and second 
threshokis THlow and THhiqh- 
[0016] In the step (c). the number of the radk> bearers 
is decreased by one when the anrKXjnt of data stored in 

40 the transmit buffer keeps lower than the first threshoM 
THlow uritil a predetermined time expires and 
increased by one when the amount of data stored in th e 
trarggiLJtajjfeiikeepsJa^ the second threshoM 
THhic^ until the predetennined tinie expires. 

45 [00171 The f irst and second threshokte THlow and 
THhk^ are between hysteresis values for preventing 
frequent changes of the amount of data stored in the 
transmit buffer. The hysteresis values comprise first and 
second hysteresis values are opposite to each other 

50 with the first threshold THlow interposed therebetween 
and separated from the first threshold THlow at a pre- 
determined distance, and third and fourth hysteresis 
values are opposite to each other witti the second 
threshold TI-^igh interposed therebetween and sepa- 

55 rated from the second threshokl THhiqh at a predeter- 
mined distanca 

[0018] The above steps are sifsported in MAC 
(Mecfum Access Control) protocols of a mobile station 
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and a network. 

[001 9] There is further provided an apparatus for con- 
trolling asynnmetric dynamic radio bearers in a mobile 
.packet data communications system induding: a trans- 
mit buffer for temporarily storing transmit data according s 
to a radio data service; and controDing means for estab- 
l ishing a plurality of radi^BearSs for transmission of th e 
t ^Sniraata at a data rate conesponcfing to"ttie rad o 
c tete service, examinlno the amount of data stored in th e 
transmit buff er and increasing or decreasing the number io 
of the radio tyarers^ 

TKe confrolling means determines first and 
second thresholds for inaeasing or deaeasing the 
nunrt>er of the radio bearers. The first and second 
thresholds THj^yv THhiqh between hysteresis is 
values for preventing frequent changes of the amount of 
data stored in the transmit buffer. The hysteresis values 
include first and second hysteresis values are opposite 
to each other with the first threshold THlqw interposed 
therebetween and separated from the first threshold 20 
THlow at a predetermined distance, and third and 
fourth hysteresis values are opposite to each other with 
the second threshold THhiqh interposed therebetween 
and separated from the second threshold THhiqh at a 
predetermined distance. 25 

BRIEF DESCRIPTION OF THE ATTACHED DRAW- 
INGS 

[0021] The accompanying drawirigs. which are 30 
included to provide a further urxlerstanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the drawings: as 
[0022] In the drawings: 

FIG. 1 is a diagram iOusbrating the structure of a 
nrx)bile packet data communications system 
according to related art; 40 

FIG. 2 is a cfiagram illustrating transmisston of a 
variable radio bearer in a method for controlling 
asymmetric dynamic radio bearers in a mobile 
packet data communications system according to 45 
the present invention; 

FIG. 3 is a diagram illustrating the concfition of a 
transmit buffer controlled by the method for control- 
ling asymmetric dynamic radio bearers in a mobOe so 
packet data commmications system accorcfing to 
the present invention; and 

FIG. 4 is a flow chart illustrating a procedure for 
controlling asymmetric dynamic radio bearers in a 55 
mobile packet data oonvnunications system 
according to the present tnventioa 



DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENT 

[0023] Hereinafter, reference will be made in connec- 
tion with the accompanying drawing as to a detaOed 
descr^>tion of a method for controlling asymmetric 
dynamic radio bearers in a mobile packet data commu- 
nications system in accordance with a preferred embod- 
iment of the present invention. 
[D024] An apparatus for controlling asymmetric 
dynamic radio bearers in a motxie packet data commu- 
nications system according to the present invention 
includes the same components as illustrated in FIG. 1. 
i.e., a mobile station 1 requesting a radio data sendee 
and a networii 2 providing the radio data service to the 
mobile station 1. These conponents have their func- 
tions newly defined in the present inventioa 
[0025] The mobile station 1 includes a transmit buffer. 
1 b for temporarily storing transmit data according to the 
r equeued radio data service, and an MAC 1a for estab- 
l^ing a plurality of radio t^earers used to send the 
transmit data at a data rate corresponding to the radio 
data service and examining the transmit buffer 1b to 
i ncrease or decrease the number of the plural radio 
bearers established. 

[P026] The network 2 includes a transfer buffer 2b for 
terrporarily staing the transmit data according to ttie 
radio data service requested by the mobile station 1, 
and an MAC 2a for establishing a plurality of radio bear- 
ers used to send the transmit data at a data rate corre- 
sponding to the radio data service and examining the 
transmit buffer 2b to inaease or decrease the number of 
the plural radio tiearers estat)lished. 
[0027] FIG. 2 illustrates transmission of a variable 
radio k>earer in a method for controlling asymmetric 
dynamic radio t)earers in a mobile packet data commu- 
nications system according to the preserrt invention. 
FIG. 3 illustrates the cond^on of a transmit kxjffer con- 
trolled by the method for controlling asymmetric 
dynamic radio bearers in a mobile packet data commu- 
nications system according to the present invention. 
And. FIG. 4 is a f kxv chart illustrating a procedure for 
controlling asymmetric dynamic radio bearers in a 
mobile packet data communications system according 
to the present invention. 

[0O28] Now. reference will be made in connection with 
FIGs. 2 to 4 as to a detailed description of a metixxl and 
apparatus for controlling asymmetric dynamic radfo 
bearers in a mobile packet data communications sys- 
tem in accordance with the present invention. 
[0029] Rrst. the MAC la of the mobile station 1 
requests the network 2 to provide a radio packet data 
service (81). 

[0030] Upon receiving a radio packet data service 
request message, the MAC 2a of the networic 2 exam- 
ines a data rate corresponding to the radfo packet data 
servfoe. establishing a plurality of radfo bearers for the 
data rate as shown in FIG. 2 and serxting data tempo- 
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rarity stored in the transfer buffer 2b to the plural racfio 
bearers aocorcfing to the radio packet data service (S2). 
[0031 ] The mobile station 1 receives the transnnit data 
according to the plural radio bearers for the data rate 
corresponding to the radio packet data service. Upon s 
receiving the radio packet data service, the mobile sta- 
tion 1 sends the data corresponding to the radio packet 
data sennce or control signals, terrporarity stored in the 
transmit buffer lb. to the network 2 with the plural racfio 
bearers at the data rate. io 
— f0032] Here. FIG. 2 illi^ates the station that the- W 
mobile station transmits the data service with the racfio 
bearer (y kbps multiplied by 2) out of data rates (y kbps 
multiplied by 4) to the network 2 and the network 2 
transmits the data service with the radio t>earer (y kbps — is- 
multiplied t>y 1) out of data rates (y Kbps multiplied by 4) 
to the nrK)bilestation1. 

[0033] That is. the MAC 2a of the network 2 compares 
the anrKXjnt of data temporarily stored in the transmit 
buffer 2b shown in FIG. 3 with a first threshokJ THlqw^ 20 
and the MAC la of the nK)bile station 1 compares the 
amount of data corresponding to the radio packet data 
service or the amount of data according to the control 
signals, temporarily stored in the transmit buffer 1 b; with 
the first threshold THlow (S3)- 25 
[0034] If the amounts of data stored in the transmit 
buffers lb and 2b are lower than the first threshokJ 
^LOw> ^3 individual MACs 1a and 2a of the mobile 
station 1 and the network 2 check on whether a first 
internal timer Ti_oH shown) is set If the f irst timer 30 
T1.0W not set the individual MACs la and 2a reset a 
second timer Thigh shown), setting the first timer 
T|^ow ^ 3 predetermined time and checking at pre- 
determined time intervals on whether the anrK>unts of 
data temporarily stored in the transmit buffers 1 b and 2b 3s 
are lower than the first threshold TH^qw until the first 
predetermined time expires (S4-S7). 
[0035] H the first timer T^^oyy is set at the first time, the 
tndivkiual MACs la and 2a of the mobile station 1 and 
the network 2 check at predetermined time intervals on 40 
whether the amounts of data temporarily stored in the 
transmit buffers 1b and 2b are lower than the first 
threshoki THi_ow until the first predetermined time 
expires, respectively 

[0036] When the amounts of data temporarily stored 45 
in the transmit buffers 1 b arxi 2b are lower than tfie first 
threshoki THi_ow ^ predetermined time, the indi- 
vidual MACs la and 2a of the mobfle station 1 and tfte 
network 2 decide that the amounts of data stored in tfte 
transmit txjffers lb and 2b are present in region "A", so 
providing the radio packet data servk;e with the number 
of the plural radb bearers for the predetermined data 
rate deaeased by one and examining the amounts of 
data stored in the transnrut buffers lb and 2b at prede- 
termined time intend The above procedure is ss 
repeated until the radio packel data sennce ends (S8). 
[0037] tf the amounts of data temporardy stored n the 
transmit buffers lb and 2b are increased to be h^her 



than the first threshold THuqvv before the first predeter- 
mined time expires, the individual MACs la and 2a of 
the mobile station 1 and the network 2 reset the first 
timer Tl<ov^ providing the radk) packet data servk;e with 
the plural radio t>earers at the predetermined data rate 
and examining the amounts of data stored in the trans- 
mit buffers 1b and 2b at predetermined time intervals. 
The above procedure is repeated until the radio packet 
data service ends (S9). 

[0038] On the other hand, when examining the 
anKMjnts of data stored in tfie transmit buffers lb and 2b 
at predetermined time intervals and repeating the atxyve 
procedure, the individual MACs la and 2a of the mobile 
station 1 and the network 2 compare the amounts of 
data stored in the transmit buffers lb and 2b with the 
first threshoU TH^ow inclusive of hysteresis values. 
Then, the individual MACs la and 2a provide the radio 
packet data service with the number of radio t>earers 
decreased/increased k>y one, or unchanged according 
to the comparison result. 

[0039] As shown in FIG. 3, the hysteresis value 
includes first arxi second hysteresis values a1 and b1 
opposite to each other with the first threshoki TH|_ow 
interposed therebetween and separated from the first 
threshoki THt_ow ^ a predetermined distance, and third 
and fourth hysteresis values b2 and c1 opposite to each 
other with the second threshold THhigh interposed 
therebetween arxi separated from the second threshold 
THhiqh at a predetermined distance. 
[0040] The first and second thresholds TH^ow and 
THhigh are between hysteresis values for preventing 
frequent changes of the amounts of data stored in the 
transmit buffers lb arxi 2b. 

[0041] That is, in a case where the anrxHjnts of data 
stored in the transmit buffers lb and 2b change from 
area "A" to area "B" in FIG. 3, the individual MACs la 
and 2a compare the amounts of data stored in tfve trans- 
nut buffers 1 b and 2b with the first threshold THlcw P^us 
the second hysteresis value b1 . 
[0O42] If the amounts of data stored in the transmit 
buffers 1 b and 2b are kept tofwer than the first threshold 
THlow plus the second hysteresis value b1 until the first 
predetermined time expires, the indvkiual MACs 1a and 
2a provkie the radio packet data service with the 
number of the plural radk) t>earers decreased by one at 
the predetermined data rate and then examinirig the 
anrKxmts of data stored in the transmit buffers lb and 2b 
at predetemnined time intervals. The at)Ove procedure is 
repeated until the end of the radio packet data service. 
[!(M>43] If the anrK>unts of data stored in the transmit 
buffers lb and 2b are inaeased to be higher than the 
first threshold THl^w P'us the second hysteresis value 
b1. the individual MACs la and 2a of the mobile station 
1 and the network 2 reset the first timer \\\jy^ provkiing 
the radio packet data sennce with the number of tf)e 
racfio bearers unchanged and determining the amounts 
of data stored in the transmit buffers 1 b and 2b at prede- 
terntined time intervals. The above procedure is 
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repeated until the end of the radio packet data service:-^^ 
[0044] On the other hand, when the amounts of data 
tenporarity stored in the transmit txjffers lb and 2b are 
higher than the first threshold THlov^ the individuaJ 
MACs la and 2a of the mobile station 1 andthenelwort(--5 
2 corrpare the amourrts of data stored in the transmit 
buffers 1b and 2b with the second threshold THhigh* 
respectively (SIC). 

[0045] When the amounts of data stored in the trans-- 
mrt buffers 1band 2b are higher than the second thresh* — io 
old THhigh. the individual MACs la and 2a of the 
mobile station 1 and the network 2 check on whether 
the second timer Thiqh is set and if not, setting the sec- 
ond timer at a second time, and checking at pre- 
deternruned time intervals on whether the amounts of is 
data temporarily stored in the transmit buffers lb and 2b 
are kept below the second threshold THhiqh until the 
first predetermined time expires (SI 1-S14). 
[0046] If the second timer Thigh set the Incfividual 
MACs la and 2a of the mobile station 1 and the network 20 
2 check at predetermined time intervals on whether the 
amounts of data temporarily stored in the transmit buff- 
ers 1b and 2b keep higher than the second threshoM 
™HiQH until the second predetermined time expires, 
respectively. 25 

-7] If he anrxHints of data temporarily stored in the 
transmit buffers 1 b and 2b keep higher than the second 
threshokJ THhiqh until the second predetermined tin^ 
expires, the incfividual MACs 1a and 2a of the mobile 
station 1 and the network 2 provkie the radio packet so 
data &ervk;e with the nunnber of radio bearers for the 
predetermined data rate increased one and examin- 
ing the anrxMjnts of data stored in the transmit buffers lb 
and 2b at predetermined time intervals. The above pro- 
cedure is repeated until the radk> packet data servk;e 35 
ends (S15). 

[0048] K he anrxxints of data temporarily stored in the 
transmit buffers lb and 2b are decreased to be kywer 
than the second threshok) THhiqh before the second 
predetermined time expires, the indivMual MACs la and 40 
2a of the mobfle station 1 and the network 2 reset the 
second timer y^ixm provkiing the rado packet data 
service with the number of radk> bearers unchanged at 
the pred^ermined data rate and examining the 
amounts of data stored in the transmit buffers lb and 2b 45 
at predetermined time intervals. The above procedure is 
repeated until the end of the radk> packet data servne 
(816). 

[0049] On the other hand, wtten examintng the 
anwunts of data stored in the transmit butters lb and 2b so 
at predetermined time intervals and repeating the above 
procedure, the indivkJual MACs 1 a and 2a of the mobile 
station 1 and the network 2 oonrpare the anrtounts of 
data stored in ttie transnrrit buffers lb and 2b with the 
secorxj threshold H^tOHirwdusive of hysteresis values, ss 
Then, the individual MACs la and 2a provide the radio 
packet data service with the number of radio t>earers 
decreased/rnaeased by one. or unchanged accorcfing 



to the comparison result. 

[0050] That is. the individual MACs la and 2a of the 
mobWe station 1 arxl the network 2, as shown in FIGL 3, 
compare the amounts of data stored in the transmit buff- 
ers lb and 2b with the second tfireshold THhiqh minus 
the fourth hysteresis value c1, respectively. 
[0051] If the anrxxints of data stored in the transmit 
buffers lb and 2b are inaeased to be higher than the 
second threshokj THhiqh the fourth hysteresis 
value c1, change from area *'B" to area "C" in FIG. 
3, the indivkiual MACs la arvJ 2a of the nK)bile station 1 
and the network 2 set the second timer Thic^ at the 
second predetermined time. 

[0052] When the amounts of data stored in ttie trans- 
mit buffers lb arxl 2b are kept higher than the second 
threshokJ THhiqh minus the third hysteresis value b2 
until the second predetermined time expires, the individ- 
ual MACs 1aand2aofthe nrK>blle station 1 and the net- 
work 2 provkie the radk> packet data servk;e with the 
number of the radio bearers inaeased by one arxi 
examining the anrxxints of data stored in the transmit 
buffers lb and 2b at predetermined time intervals. The 
above procecbjre is repeated until the end of the radk> 
packet data sennce. 

[0053] If the anrxxints of data stored in the transmit 
buffers lb and 2b are decreased lower than the second 
threshoM THhiqh minus tiie third hysteresis value b2. 
i.e., change from area "C" to area "B" in FIG. 3 before 
the second predetermined time expires, the individual 
MACs 1 a and 2a of the nrx>bile station 1 and the networic 
2 reset the second timer Thig», provkling the radk) 
packet data service with the nunnber of radk> bearers 
unchanged and examining the anrxxints of data stored 
in the transmit buffers lb and 2b at predetermined time 
intervals. The above procedure is repeated until the erxJ 
of the radk) packet data sendee. 
[0054] When the anrxxints of data stored in the trans- 
mit buffers lb and 2b are lower than the second thresh- 
^ ''^Hic^' the indivkiual MACs la and 2a check on 
whether the anrxxints of data stored in the transmit buff- 
ers lb and 2b are t>etween the first threshokJ THlqw 
and the second threshokJ THhiqh (517). 
[0055] If the anrxxints of data stored in the transmit 

buffers 1 b and 2b are between the first threshokJ THlovv 
and the second threshokJ THhiqh. the MACs 1aand2a 
reset the first arxJ secorxi timers T|^>w ^high* 
vkJtng the radk) packet data servk^e wrtii a predeter- 
mined nunrt)er of radk) bearers and examining the 
anrxxints of data stored in the transmit buffers 1band2b 
at predetermined time intervals. The at)ove procedure is 
repeated until the radio packet data service ends (S18, 
S19). 

[D056] If the anrxxints of data stored in the transmit 
buffers lb and 2b are not between the first threshokl 
THlow and the second threshokJ THhicw. the MACs la 
and 2a reset the first arxJ second timers T^qw and 
Thiqh exanrvne the anrxxints of data stored in the trans- 
mit buffers 1 b and 2b and repeat the above procedura 



5 



9 



EP0981 229 A2 



10 



[0057] On the other hand, when examining the 
amounts of data stored in the transmit buffers 1b and 2b 
at predetermined time intervals and repeating the above 
procedure, the individual MACs la and 2a of the mobile 
station 1 and tfie network 2 compare the amounts of 5 
data stored in the transmit buffers lb and 2b with tfie 
first threshold THlqvv inclusive of hysteresis values. 
Then, the individual MACs la and 2a provide the racfio 
packet data service with the numt>er of rado bearers 
decreased/increased by one. or unchanged according w 
to the comparison result 

[0058] That is. in a case where the anKXjnts of data 
stored in the transmit buffers 1b and 2b belong to the 
area "B" of FIG. 3. the first and second thresholds 
TH^ow ^HiGH inclusive of hysteresis values corre- is 
sporxJ to the first threshoM TH|X)w nfiinus the first hys- 
teresis value a1 and the second threshold THhiqh 
the fourth hysteresis value c1 . respectively. 
[0059] For the amounts of data stored in the transmit 
buffers lb and 2b belonging to the area "A" of FIG. 3. 20 
the first threshold THlqw inclusive of the hysteresis 
value corresponds to the first threshold TH|_ow plus the 
second hysteresis value b1. For the amounts of data 
stored in the transmit buffers lb and 2b belonging to the 
area "C" of FIG. 3. the second threshold THhiqh indu- 25 
sive of the hysteresis value corresponds to the second 
threshold THh^qh minus the third hysteresis value b2. 
[0060] As described above, the hysteresis values 
have a buffering function when the amounts of data 
char^ from the area 'A\"B* or "C" of FIG. 3 to around 30 
the first and second thresholds THlow and THhiqh. 
[0061] When the individual MACs la and 2a of the 
mobile station 1 and the network 2 are renxived of all 
radio bearers, the radio packet data servk:e is inter- 
rupted after a predetermined tima H there exists data to 3S 
be transmitted within the predetermined time, the rax&o 
packet data servk^e is resumed with the radio k)earers 
added through a radio bearer adding procedura 
[0062] Even when using all the radio t>earers initially 
assigned, the MACs la and 2a of the mobile station 1 40 
arxl the network 2 can estat)lish additional radk> bearers 
in negotiation with each other ^k)ng as the amounts of 
data belong to the area 'C of the transmA buffers. 
[0063] As descra>ed atx>ve, the method for controlling 
asymmetric dynanuc radk> bearers in a mobile packed 45 
data communications system according to the present 
invention involves use of the radk) bearers for the spec- 
if ied data rate corresponding to the data rate acoorcfing 
to tfie radio pack^ data service to activate a predeter- 
mined number of radio k}earers only according to the so 
anrxxint of transmit data arxl vary the date rate. This 
makes it possible to elf identty use the radk) resources 
and prevent excessive power consumption and signal 
interference. 

[0064] H will be appar^ to those skilled in the art that s> 
varkH^ nxxlifications and variations can be made in the 
present invention without deputing from the spirit or 
scope of the invention. Thus, it is nntended that the 



present invention cover the modifications and variations 
of thte invention provkied they come within the scope of 
the appended claims and their equivalents. 

Claims 

1 . A method for controlling asymmetric dynamic radio 
bearers in a mobile packet date convminications 
system, comprising the steps of: 

(a) e^at)lishing a (plurality of radio bearers hav- 
ing a predetermined date rate; 

(b) examining the amount of date stored in a 
transmit buffer during transmission of mobile 
packet date; and 

(c) transmitting the whMq packet date witii the 
number of ttie radio bearers increased or 
decreased accorcfing to ttie anfK>unt of date. 

2. The mettxxi as claimed in daim 1. wherein in tfie 
step (c). the amount of data stored in the transmit 
buffer is corrpared with first and second thresholds 
THlow and THhigh. and the number of the radio 
bearers is decreased by one when tiie anfx>unt of 
date is bwer than the first threshold THi_ow and 
increased by one when the amount of date is higher 
than the second threshoM THhiqh- 

3. The method as claimed in daim 2. wherein the 
number of the radio bearers is not changed when 
the anKHint of date stored in the transmit buffer is 
kept between the first and second thresholds 
THlow and THhiqh- 

4. The method as claimed in daim 1, wherein in the 
step (c). the number of the radio bearers is 
decreased by one when the amount of date stored 
in the transmit buffer keeps lower than the first 
threshoM THlqw until a predetermined time 
expires and increased by one when the anxxint of 
date stored in the transmit buffer keeps higher than 
the second threshoki THhiqh until the predeter- 
mined time expires. 

5. The method as claimed in daim 4, wherein the first 
and second tfireshoUs TH^qw and THhiqh are 
t)etween hysteresis values for preventing frequent 
changes of the amount of date stored in the trans- 
mit buffer. 

6. The metfKXI as claimed in daim 4. wherein ttie hys- 
teresis values comprise first and second hysteresis 
values are opposite to each other with the first 
tfveshoM TH|^Qyy interposed therebetween and 
separated from the f rst threshoM TH^ovv at a pre- 
determined distance, and third and fourth hystere- 
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sis values are opposite to each other with the 
second threshold THhic^ inteiposed therebetween 
and separated from the second threshold THhk^ 
at a predetermined distance. 

5 

7. The method as claimed In daim 1, wherein the 
steps are 8L|}ported in MAC (Medium Access Con- 
trol) protocols of a nxibile station and a network. 

8. An apparatus for controlling asymmetric dynamic io 
radio t)earer5 in a mobWe packet data communica- 
tions system comprising: 

a transmit buffer for temporarily storing transmit 
data according to a radio data service; and is 

controlling means for establishing a plurality of 
radio bearers for transmission of the transmit 
data at a data rate corresponding to the taxAo 
data service, examining the amount of data 20 
stored in the transnrst buffer and increasing or 
deaeasing the number of the radio bearers. 

9. The apparatus as claimed in claim 8. wherein the 
controlling means is an MAC protocol. 25 

10. The apparatus as claimed in daim 8, wherein the 
contrdling means determines first and second 
tfiresholds for increasing or decreasirtg the nunrt>er 

of the radio bearers. 30 

11 . The apparatus as daimed in daim 10. wherein the 
first and second threshokte THlqv^ and THhiqh are 
between hysteresis values for preventing frequent 
changes of the amount of data stored in the trans- 35 
rrut buffer. 

12. The apparatus as daimed in daim 11, wherein the 
hysteresis values comprise first and second hyster- 
esis values are opposite to each other with the first 40 
threshold TH|_ow interposed therebetween and 
separated from the first threshold T1\ow ^ & P''^ 
determined distance, and third and fourth hystere- 
sis values are opposite to each other with the 
second threshokJ THhiqh interposed tfierebetween 45 
and separated from the second threshold THhiqh 

at a predetermined distance. 
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